Sublethal effects of phenol on spermatogenesis in sea urchins (Anthocidaris crassispina).
Adult sea urchins, Anthocidaris crassispina, were exposed to 0.1 and 10 mgL(-1) phenol for 4 weeks. Abnormal sperm development was clearly evident in phenol-treated sea urchins, although no mortality was found throughout the exposure period. Occurrences of multinucleate sperm cells (including spermatocytes to spermatozoa) showed a significant increase from 0.07% in the control to 10.7% and 43.3% in the 0.1- and 10-mgL(-1) treatments, respectively (P<0.01). Likewise, sperm with electron dense, dark tails increased significantly from 8% in the control to 36.6% and 43.4% in the 0.1- and 10-mgL(-1) phenol-treated sea urchins, respectively (P<0.01). In addition, disruption of cytoplasmic membranous structures such as loss of mitochondrial cristae and distortion of mitochondrial membranes and nucleus envelope were commonly found in phenol-treated spermatogonia and spermatocytes. Previous studies have clearly demonstrated motility impairment and a concomitant reduction of fertilization capability in sea urchin sperm with dark tails and/or distorted mitochondria. Our current findings therefore suggest that chronic exposure to phenol at 0.1 mgL(-1) could lower the quality of sperm and reproductive success in sea urchins, which may threaten the survival of these ecologically important species. The observed impairment of spermatogenesis by phenol might also occur in other invertebrate species.